Effect of MK-801 on the antinociceptive effect of [D-Ala(2),N-MePhe(4), Gly-ol(5)]enkephalin in diabetic mice.
The role of N-methyl-D-aspartate (NMDA) receptors in supraspinal and spinal sites on the reduction of supraspinal micro-opioid receptor-induced antinociception in diabetic mice was examined. The antinociceptive effect of i.c.v. [D-Ala(2), N-MePhe(4), Gly-ol(5)]enkephalin (DAMGO, 20 pmol) in diabetic mice was significantly less than that in non-diabetic mice. The antinociceptive effect of i.c.v. DAMGO (20 pmol) was significantly and dose dependently reduced by i.c.v. (+)-5-methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine maleate (MK-801) in both non-diabetic (0.03-0.3 nmol) and diabetic mice (0.1-3.0 nmol). While the antinociceptive effect of i.c.v. DAMGO (10 pmol) was significantly enhanced by i.c.v NMDA (0.01-0.1 nmol) in non-diabetic mice, the same doses of i.c.v. NMDA had no significant effect on the antinociceptive effect of i.c.v. DAMGO (20 pmol) in diabetic mice. In non-diabetic mice, the antinociceptive effect of DAMGO (20 pmol, i.c.v.) was dose dependently reduced by intrathecal administration of MK-801 (0.1-1.0 nmol). The antinociceptive effect of DAMGO (20 pmol, i.c.v.) was dose-dependently enhanced by MK-801 (0.1-1.0 nmol, i.t.) in diabetic mice. Furthermore, NMDA (0.1 nmol, i.t.) significantly enhanced the antinociceptive effect of DAMGO (10 pmol, i.c.v.) in non-diabetic mice. However, in non-diabetic mice, the antinociceptive effect of DAMGO (40 pmol, i.c.v.) was dose dependently reduced by NMDA (0.03-0.3 nmol, i.t.). These results suggest that NMDA receptor function in supraspinal and spinal sites appear to be modulated differently by the diabetic state, and this functional modulation may play an important role in the reduction of supraspinal micro-opioid receptor-induced antinociception in diabetic animals.